TI TLE: LOW COST, I N LINE TRI GGER OPERATED PUMP SPRAYER BACKGROUND OF THE

| NVENTI ON [ 0001) This invention relates generally to trigger actuated punp
sprayers, and nore particularly to such sprayers having uni que features
which significantly reduce the cost of production and assenbly given the
fewer nunber of conponent parts and the efficiencies devel oped conpared to

known triggefigact uat ed |spw@CHTs IN-LAGOPTICTHER ORERATEY PEMFURR Y®inp sprayer
to which the present invention is directed is trigger actuated for

reci procation of the piston within a cylinder and may be used for the
di spensing of a wide var|eEQgﬁﬁi-iﬁﬁkggiggéﬁéggﬂggu|d househol d products.
Lowcost trigger actuated sprayers are known which require a specially

nol ded cont r to t he s (o I nol ded
punp housi. r@ﬂ(ﬂ i ch, Th‘%'”@?qtﬁgfel%@%g nelrae Eﬁ EEEQEEPU%PE?E}&E% ]?;dn | ower,
production and assenmb;tey peristiarly Anducl'rmpgpy@‘s rba‘vmgknmm fedtgrgerwhiet uat ed
punp sprayers are of. SO t I S0

conmponent s whi ch onlﬁg%éfgsw?eﬁuﬁ%q%og tdossplr uaf?Jn gmﬁﬁﬁ%ﬁﬁy% THE | NVENTI ON
[0003] It is therefoeeeamuobprof cohperisat peds end thﬁ\ﬁéfmqnélﬁsmﬁ\’phoa@ﬁ de a

trigger actuated pu LegueediGQstaWst h fewer conponent parts
yet highly reI i abl e, 58?71 s%cft}é%?‘% ”Sg m? dﬁaars{d Sassenbl e, and hi ghl'y

effective in eratlon 0004 Thetrl ra of the.,i i.on i s of
Che Tt S ndBedP T ers | P GERGALY Bt p mﬂgp@mﬁoeﬁé'& by R e
cylinder with the pigiteteddif friggergactieatedi fmhacrigecthssagbe ijatmgmnlbsa antially

di cul h | i
Tounting the punp SpPajer e PHEdESa o B Uesh o e \”igﬁf’f pr oduct

to be sprayed. The sforaxempleh#iguic housgholdoprpdudts. c howvreblutliggert

cylinder, and the cogyaldierare RhomtWhicHERR b UpaREY rﬁ%b@saaﬂohwmwt@ the punp
body or may be

which the sprayer is attached or a specially molded pump housing
which, in eifher c.a_se, result in higher, rather than lower, production
and assembl—y costs. And, mahy of the known trigger actuated pump
sprayers are of s‘omewhat complex design of the sub-assembly

components which only adds to the cost of molding.

SUMMARY OF THE INVENTION

[0003) It is therefore an object of the present invention to provide a trigger
actuated pump sprayer of reduced cost with fewer component parts
yet highly refiable, versatile, easy to mold and assemble, and highly

effective in operation.

[0004] The trigger s'prayer' of the invention is of the in-line variety in which a
hollow piston‘ operétes within a pump cylinder with the piston defining
a discharge passége lying substantially perpendicular to the center
line the container closure provided for mounting the pump sprayer to
the neck of the container of liquid product to be sprayed. The sprayer
has a pump body which includes the pump cylinder, and the container
closure may be formed integrally with the pump body or may be
formed separate therefrom. A seal ring acts between the purmp body
and the container neck, the ring being either a separate seal washer or
-1-



fornmed separate therefrom A seal ring acts between the punp body and the
contai ner neck, the ring being either a separate seal washer or -1 being
formed integrally with the punp body as a plug seal for plugging into the
cont ai ner neck on assenbly. A shroud cover is provided which may be a
separate el enent coupled to the punp body, or which nmay be forned
integrally with the punp body. An inlet check valve is provided within the
punp bodé fOL inletting the quuid product into the punp chanber, and a
one-way di scharge valve is provided for controlling the discharge of the
liquid product from 2648 BORgs Blkeerth 1R PYTGHOEKES H%&@ﬁé?tfgr UPQQ"%:e of a
spray nozzl e cap nounfcetie Odbntuinef dewaba LBBehmieY. holsh@od PeséoRr. prvitied gger

| ever is coupled to th od i st on e rocation
t her eof upon trigger¥ %%%?8ﬁep¥rﬁ?§ﬂeé”%ﬁﬁ‘gﬁ%ﬂ&%pwq??Jég%rw@@? Eat or has
Fm end caph cougl ed ey Fé\&)rmadmﬂdgnaﬂyv\athdhdnamnmbodypwmaecheahrvatve imhi ch the
ever is hinged via a.llvi n T ner.. i ved
within a front openp ra‘ﬁ%e%}”‘ft%g‘ es‘ﬂﬁndju%gbgofé@ggﬁllna%g%'(':cgjr'hdg%élé&ﬁ# ; ﬁﬁ(%t he

enbodi ments of the imwemtchemper emdt ai qugevrayl diseharge Malvegisd pspvidednford to t he
punp body as by trUNG-@BngfeldlBni@Y 8 k468 B\Sﬁcﬁul‘,\‘f&ﬁﬁ el ] i fRhoep UPPOT L S

on the punp body, wi hrou over connecti on
for retaining the hithughites gischaigeosiice. Oﬁ%épml'ﬁule&?@cWOW&PQ/é’“nﬁy be

retained in place bygpReadieRd oﬁ%lo@%st@q t Wtﬂgcj%fr lever FsQio'upl%Bftd: 0k puRyi ded as a
return spring for the piston, or fitted wthin a groove forned
within the punp bodybe CEO@E"S?”@%F% %‘étc'” af?f ipegeptiory NEERoT 4gae rﬁ&lﬂ

pr 0?" ged whi ch fllJnCté_aéﬂlmﬁtoﬁ.S |8 oné nbdginfeina thel BiGgdrhetyatstiais, araBad \ohp Ch
eyl nder bor o, The. cFREERdS T PUBR RHA] Revd Sttt oIt B8R e
val ve as a cylindri calhingsd dia aliing Hirger §bé uppw pectnasaybd fecaivérbwitiony st em
portion of the pist 08 front open end of the shroud cover. In accordance with other

embodiments of the invention, the trigger lever is hingedly mounted to

the pump body as by trunnions on the lever received within trunnion

supports on the pump body, with the shroud cover overlying the

hinged connection for retaining the hinged lever in place. The inlet

check valve may be retained in place by bearing against a turn of a

coil spring provided as a return spring for the piston, or may be snap-

fitted within a groove formed within the pump body.

[0005] Otherwise, an elastic diaphragm may be provided which functions as a
spring bias for the piston, and which includes an annular inlet check
valve seated within a upstream end of the cylinder bore. The elastic
diaphragm likewise functions as a discharge valve as a cylindrical
side wall thereof cooperates with a hollow stem portion of the piston.

[00086] The hollow piston may have an integral nozzle adapter formed
therewith, or may have a separate nozzle adapter which cooperates
with the discharge valve having a spin mechanics feature. A rotatable
spray nozzle cap overlies the discharge valve/spin mechanics element

which may control the discharge between sprayfoff and stream/off.
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[ 00061 The hol |l ow pi ston may have an integral nozzle adapter forned
therewith, or nay have a separate nozzl e adapter which cooperates wth the
di scharge val ve having a spin nechanics feature, A rotatable spray nozzle
cap overlies the discharge val vel spin nmechani cs el ement which nay control

t he di scharge between sprayloff and streanmfoff. -2 And, the contai ner may
be of the internally threaded variety, or may be of the snap-fit or
snap-fit/turn varieties. [0007] Q her objects, advant ages and novel

features of the invenpt nvvl bec fromthefollowng

dotatl ed descr pt | ok Hasentaine; Be0 B85 R aTe PaR AR PP TS ¢ h Che
acconpanyi ng dr aw ngsf.thé3riapHit BESERIIF I (Pdrides THE DRAW NGS [0006] Fig. 1 is
an expanded perspective view of a |ow cost trigger actuated punp sprayer

|0 accor danggui | oBfer Rl TEMarRhed e 1BYATEAIRS SORIThueRgh 4y 1S 2

vertical secti VI ew 0 rayer as t oget her,
at a slightly enl ar gegfoggdnere E[PGWEOH ffCFi‘ @19 @"Q%”Qﬁﬁetéﬂéﬂafﬁﬁfé@“ﬁér@ pective view
of anot her enbodi mengv&fiod Wﬁen iaﬂé’@?ﬂtcbﬂl]nctlleQri}eﬂ-lhe@cQomﬁeriyﬁig@Ira\(lﬁrﬁéé cal

sectional view of the Fig. sprayer as assenbled together, at a slightly
enl arged scal e; [0012] F AWIﬁ! Sonal vi ew of yet
anot her enbodi nent of S a sub-assenbly

vertical, part sectlonal view of several corrponents of the sprayer of Fig.
5. DETAI LEDO®S85CRI PTFIGN! Srarmespandednersreniieotetup! |avneashirieasy a6 a® dr awi ngs

wherein |ike referenggngimaasirficeoli8h@with®ne leiisBdififh srand ined@Bsl Ng parts
t hr oughout the several views, an enbodinent of a |owcost trigger sprayer

according t e inventio 0 e F dis
ooral 1Y addie | DRy gaaemé‘é} Wlidrlh FERAHIRS MY Juhd Sy &0
assemb[ed together, at a slightly enlarged scale;

[0010] Fig. 3 is an expanded perspective view of another embodiment of the
invention; '
[6011] Fig. 4 is a vertical sectional view of the Fig. 3 sprayer as assembled

together, at a slightly enlarged scale;

[0012] Fig. 5 is an expanded elevational view of yet another embodiment of

the invention;

[0013] Fig. 6 is a sub-assembly vertical, part sectional view of several

components of the sprayer of Fig. 5.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Turning now to the drawings wherein like reference characters refer to
like and corresponding parts throughout the several views, an
embodiment of a low-cost trigger sprayer according to the invention is
shown in expanded view in Fig. 1 and is generally designated 10, and
is shown assembled in Fig. 2. It should be pointed out that the term
“sprayer” is broadly used herein to include a manually actuated pump

which discharges liquid product as either a spray or a stream.
2.



is showmn assenbled in Fig. 2. It should be pointed out that the term
"sprayer" is broadly used herein to include a nmanually actuated punp which
di scharges liquid product as either a spray or a stream -3 Likew se, the
term "sprayed” or the like includes discharge as either a spray or a
stream [0015] Sprayer 10 generally conprises a punp body 11 which includes
a punp cylinder 12 for the reception of a hollow piston 13 having its

pi ston seal 14 in engagenent with the interior of the cylinder for

reciprocation to therewith defing a vari vqu chanber The
pi ston has a hol | ow kt&?ﬁelg‘eg@ﬁ e FRye “H'%% AR 5505535%93?5 %ﬁerc%ll spring

18 spring biases thepmysrastreah. of its cylinder and extends between an
inner end 19 of the punp cylinder and a shoul der 21 of the piston. The

piston |1 kquhpp has g RHUBORErNE RompRdls #Bubp bo‘aggﬁgﬁﬁﬁﬂtmé’l‘h&% jhe wall

of the cylinder outboard I'S provided for
covering and uncoverfUAg @0d&ht120%F tthez@ceilﬁ@éaftf@dhﬂh)“t Pilétoﬂyﬁ handng Wal |, the

port being in open GRmRIBb&Aald @Ne Wfédémehh%th Rh&hterorot GRNERHhEEY fof to which
the punp is nounted. The vent Is.simlar to that disclosed in Reissue

patent 33235 and in r?ﬁ'@ocat‘ﬁﬁtt‘éw@relf‘”tﬁﬁ?ﬂ%%Vf‘r&b'eo‘f%ﬁi‘erlﬁurﬁﬂ&h%rl‘%%ﬁWg a vent

port during piston mwlqwrol@ﬁta odllowl sterh W8 dEfings; a &lisctﬁar@é’r‘p@;ilag@n? Apunp body
11 i ncl udes an |nte ai ner, .cl osur

cl srels onfi gured
for snapofit  engaganbar ™l thanBEPReE M Brbd oHeR e pEi et hum
sprayer 10 to the detweznreerinef ehd dioithppodpicyintder dne asghoalen21 éfrttle for med

nuegrally W Uh the,puD bacds, kNG B8%on 2BS0RTIGH "b Ul 2T seal

ring having an out ere ed e to facl gl ng the seal
into the interior @g@m%wﬂfatheewalmme qylindgs aetheary of @W@Trt@bﬁaibe di ng the

need for a separ ate\@ﬁtageag%Hﬁév.debo%l%vgdh@partaoqyco%nng B ¥die ddr9s3 1. 2,
enbodi nent, |ikew se has an inte ug
located in the cylinder wall, the port being in open communication with

the interior of container C to which the pump is mounted. The vent
seal is similar to that disclosed in Reissue patent 33235 and in U.S.
patent 4,072,252 for opening and closing & vent port during piston
reciprocation. In the Figs. 1, 2 embodiment, pump body 11 includes an
integral container closure 24. The closure is configured for snap-fit
engagement with neck N of container C for mounting pump sprayer 10
to the container of liquid product to be sprayed. And, formed integraily
with the pump body is a plug seal 25 comprising an annular seal ring
having an outwardly chamfered edge to facilitate plugging the seal into
the interior of the container neck on assembly, thersby avoiding the
need for a separate seai gasket.

[0016] Pump body 11, in the Figs. 1, 2 embodiment, likewise has an integral
shroud cover 26 configured to have a rearward exiension 27 adapted
to rest on the hand of the operator for supporting a connected, liquid
filled container, when operating the trigger sprayer. The shroud cover,
as more clearly shown in Fig. 1, likewise has an open front area 28 of a
predetermined cross-section which, as shown, may be substantially U-
shaped forming a top wall 28 and opposing side walls 31, 32.
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shroud cover 26 configured to have a rearward extension 27 adapted to rest

on the hand of the operator for supporting a connected, liquid filled
cont ai ner, when operating the trigger sprayer. The shroud cover, as nore
clearly showmn in Fig. 1, |ikew se has an open front area 28 of a

predet erm ned cross-section which, as shown, may be substantially U shaped
formng a top wall 29 and opposing side walls 31, 32. -4 [0017] Punp
sprayer 10 further includes a trigger |ever assenbly 33 of one- piece

nol ded construction which includes a trigger |ever 34 haV|ng

support sed?y'dh 35 Eﬁalpa%@r%fﬁa%&wh%mdw@Friggaféﬁvqré&%?mmé éaﬁonemem ng 37
t hrough whi ch hol | OWd@bﬁcﬂHbdh'&nﬁNkﬁdi}dﬁhlaﬁlnS]h@dma trl@géﬂ’l@ver@ﬂfg’xav&gaéiﬁenm ed

position. Opening 37 is sized t e |n ric ortion 38 of
the piston, and the BEﬁé“WW”Bﬁ%ﬁth¥%Vyﬂbﬁgégpéﬁa H?Wﬂgeéﬁﬁ | 5339 on the
pi ston for transl at iopgninge 8T phrowugdt wisioh holtovepistnd 18 extends ps shown updhe tri gger

actuation. [0018] Upner, SEsti SRS bediiOspleTBnl &l asfipiRglas t hat of

open front area 28 s t0 snugl
front area defined Clmly\dmaall bsrtIQr9§8®1$heaﬂstorm@d$hlmgd®l@@Pﬁﬁlhﬂs’i?mleamz of

upper section 35 ar galﬁﬁr &2l {ligbo 3 3’6‘5[1: %heg:lplst(%2 ff?‘f rhdsRaRb T ReProcafich upper

section 35 is integrally connecte ever 34"via a li1ving hinge
43. The trigger |eVevemap twefmﬁtwep%tmebw@%g upper side walls 44, 45
for rigidity purposes, confronting edges of side walls 44, 42 and of side
wal | s 45, 4dotsei ng spppeskction as id of éca:bmparrph@d;eﬁmpmmemhta:ﬂgipen 46nt

t herebetween in the rel |t|o the.t e i 2 to
t hereby permt the &% ? hgv%Foufjo 559']\(/%‘:{ a%ltjor %AL%R’ f J"%Yn heofhngr?g?ael ative
t o upper section 35 dafitedobyt walte 28, &t, 33 e Opptsinaesids h@ﬁ% 4§| de ofalppgr whi ch

generally lie in thg sames r@ﬁ%alleﬁ WA 4 FNY 6ARe 3ok a%b%ﬁertscécﬁéwgl y

surround and engage punp cy nmount i ng assenb to the punp
body. The end cap nay |$)@tegra[1y connected to tr[gger lever 34 via a living hmge 43 The

trigger lever may be formed with opposing upper side walls 44, 45 for
rigidity purposes, confronting edges of side walls 44, 42 and of side
walls 45, 41 being sloped so as to form a predetermined angle 46
therebetween in the relaxed position of the trigger iever of Fig. 2 to
thereby permit the trigger lever to pivot during pump actuation relative
to upper section 35 without interference between these side walls

which generally lie in the same plane.

{0019] End cap 36 is sized to snugly surrcund and engage pump cylinder 12
for mounting assembly 33 to the pump body. The end cap may be
further welded to the pump cylinder or snap-fitted thereto, as optional.
And, the end cap has an annular flange 47 which defines an end stop
for the pump piston as shoulder 48 thereon bears against flange 47 at
the end of the piston suction stroke for limiting the extent of the piston
stroke and for capturing the piston within its pump cylinder on
assembly.

[0020] Leading end 49 of the pump piston extends through opening 37 of the
trigger sprayer, and a discharge valve/spin mechanics element 51
having a central depression is mounted on stem 52 extending in an
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further welded to the punp cylinder or snap-fitted thereto, as optional.
And, the end cap has an annul ar flange 47 which defines an end stop for

t he punp piston as shoul der 48 thereon bears against flange 47 at the end
of the piston suction stroke for limting the extent of the piston stroke
and for capturing the piston within its punp cylinder on assenbly. [0020]
Leadi ng end 49 of the punp piston extends through opening 37 of the

trigger sprayer, and a discharge val vel spin nmechanics elenment 51 having a
central depression is nmounted on stem.52 extending in an -5 axial direction
within the punp pi st@f! diggcdingmithis the gUpR B\?F%ecﬁ[?ﬁ’?’ﬁ 4 s fresArgid Fal ve seal
53 which may extend d‘ls%ﬂé@b'\bé[v@rseﬁpa?s %tdwymaweﬂencf egdmydxcbohiegn @z and whi ch

i s seated against i ner lindric Il 54 at |ea El ement 51
corpares with piug dpaEnireclonpRCmeE g sebisn Siainsf BRaad el i Bt o
di scl osure of which at&adihg@hﬁ@rgaE@IhensﬁECwmpa?éé MYh pleg eiemeay 16 ef @)Sence.

Thus, el enent 51 defj geﬁ'geﬁfé)?% tﬁ rrgge fbsc[o'sﬁr% vl\@rhd lser?rgc’orpol{é}gl t udi nal

grooves, and radi al /R Créa |ng a ?ream
dependi ng on t he rotspeditosdy hemm;lbvlreferamhea Tosz eereap 554derﬁmemtae@blmn | eadi ng

end 49 with snap fit, r sl eeve,
as simlarly shown 1 nﬁp %a&ig?%agggﬁb}?’ é%{%a&ﬁg&g@é&e%ﬁ%d@fg{]ﬁ :étmlljar!h nal
grooves for the contgredves ger elatlingi 8 ciheay g Sﬁea’pirﬁﬁll?ﬁ#'nﬁ @Grﬁhalfg@h‘aff'@e passage

17 through di schar gg.ahh bt 660229 chi sk BouRREZIEIe8@Ry eAPQ8 MithdHapRHND body
has an internal cylindrical section 56 for the reception of an inlet check

val ve 57 having an |%Bé@e%]t\@d§@§ﬂgﬂg‘ﬂﬂﬁ?%“%9' sl ?eﬁ‘?oe'm'étﬂﬁyéf‘Pvnor

conically in a forwahehe T@&SMtéﬁﬂd\ﬂWﬁrﬁlhrloﬁgmﬁ&taegkoomefbmb cbiilﬁ)lvval | of
cylindrical section

the punp body has anoi?GW;ag?'ts E{eelggxpggdgﬁ ﬁ" i ﬁ@g@%%': p%asra;ggaﬁ 0Raghn i nal Ty,

discharge orifices 55 in the nozzle cap.

[0621] The pump body has an internal cylindrical section 56 for the reception
of an inlet check valve 57 having an intet valve seal 58 which may
extend radially or conically in a forward direction and which is seated
against the wall of cylindrical section 56 in the relaxed position of Fig.
2.

3022] Finally, the pump body has an inlet port 59 opening into cylindrical
section 56, and a dip tube 61 extending from the inlet port into the
liquid product within the container. And, it is to be noted that inlet valve
57 is retained within section 56 by the innermost turn of coil spring 18
which bears thereagainst, as shown in Fig. 2.

[0023] It becomes evident from the forgoing that the various components
making up the trigger sprayer 10 are essentially in line with one
another for ease in assembly. Besides, there are a limited number of
compenent parts which comprise the sprayer assembly itself. Thus, on
assembly, inlet valve 57 is inserted, followed by the return spring, the
pump piston, the trigger lever assembly and the nozzle cap which
extends over element 51 mounted at the end of the pump piston. The

trigger lever assembly may be frictionally fitted to the pump body and
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section 56, and a dip tube 61 extending fromthe inlet port into the
liquid product within the container. And, it is to be noted that inlet
valve 57 is retained within section 56 by the innernost turn of coil
spring 18 which bears thereagainst, as shown in Fig. 2. (0023] It becones
evident fromthe forgoing that the various conponents nmaking up the
trigger sprayer 10 are essentially in line wwth one another for ease in
assenbly. Besides, there are a limted nunber of conponent parts which
conprise the sprayer assenbly itself. Thus, on assenbly, inlet valve 57 is
inserted, followed Ishroudeovestiaimay$emelipd thaseto apgemsopiostiahsurtases ard gger

| ever assenbly and teﬁﬁes‘%ﬁrh%%%ﬁ!ﬂfﬁt@d BXBISO SiF QY @ecdth@MRBtesRdnymouUNt ed at
the end of the purrp&gl st on. e trigger lever assenbly may be frictionally

fitted to the punp K8@EWiEACCerginhit BRIHELBYRE N Pi§Fe AR PN PRlGRel ded t heret o al ong
confronting surfaces and edges or may be snap-fitted in place, if it
becones nedess@ry. bphestwnseith therdipatisné ymouited Daradeesghoedin Figp? ase as an
option. [0024] In operat.ion LA& j u i C shown in
Fig. 2 and extendi r?é{ef‘ﬂl{]%'qt%ye %%‘lt}g{og%tg%g Q‘g Cgﬁgpﬁg%c%ﬁ?@}%e@@% whi ch
the punp sprayer i sprgemisetipurded] ansisaasimingt the R cldmieb arimedi widtl wi t h
liquid to be sprayedg, nyaLa Rk dnu8f oull R IE g8 Ethe i/ pHTEn PI St on
reci procates wthi nqﬁlf'_lg%c%?lg%é;e?ra'_ggaﬁ_ng‘b ntuh_epubi as_o#ﬁtgheeipgt Sr n._spring.

Duri ng each pressur éedrpestes within e gylindep agaipHhe Miaselythe fpl8 BRIk  val ve

prevents the |iquid dyadaeh pradsite dtRké e te0plmhNele biv-wagmidthaeck nl et
port, and product under pressur hr ou i

controlled by the di@k‘i’ﬁaW@@”@h@‘gwE{}jg%@;[ fegyrm Qé%ite g‘lfrﬁc'g%r %ugﬁgﬁ‘g?gghgfge
orifice as a spray iletap@t, r@&aprodepeandempressuré iews dhatglvthe gsshargon of t he
nozEl e o ane o oS dby BB BT Fed s gl ke pu
product is drawn i nttioe tikehapgenificd asrbepray lor e sifharn héependieg on the rotative

position of the nozzle cap. Flange 57 of end cap 36 serves as a limit

stop for the pump piston at the end of its suction stroke shown in Fig. 2

during which product is drawn into the pump chamber through the inlet

port and an open inlet valve, as known in the art. The frigger lever at

its opening 37 bears against shoulder 39 of the pump piston for

reciprocating the piston as well as the spray nozzle as permifted by

open angle 46 of the trigger lever assembly which avoids any

interference when actuating the trigger lever.

[0025] In accordance with another embodiment of the invention is a trigger
actuated pump sprayer generally designated 62 shown in Figs. 3 and 4
which includes a pump body 63 having an integrally formed container
closure 64, except that shroud 65 in this embodiment is separate from
the pump body/container closure and is coupled thereto as in any
normal manner. Thus, sprayer 10 of the first embodiment could
likewise have a separate shroud coupled to the pump body in known
manner, without departing from the invention. The pump body has a
pump cylinder 12 with a vent port 23 and an inlet port 59 similar to that
of Fig. 2, a hollow piston 66 being received within its pump gylinder for
reciprocation. The piston has a piston seal 14 and a vent seal 22
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port and an open inlet valve, as known in the art. The trigger |ever at
its opening 37 bears against shoulder 39 of the punp piston for

reci procating the piston as well as the spray nozzle as pernmtted by open
angle 46 of the trigger |ever assenbly which avoids any interference when
actuating the trigger lever. [0025] In accordance wi th another enbodi nent
of the invention is a trigger actuated punp sprayer generally designated
62 shown in Figs. 3 and 4 which includes a punp body 63 having an

erbodi ment 1 5. Separ AU PRRte ARCSHU RS B Lcoi 4P HETBI AT oY s coupl ed
thereto as in any rmatenﬁb thradrghedn ogdhirgy, 37Siprtagger leler of aﬁdleasfsumﬁr!yermbodl ment
s Shont oaeded T b AL PRGNS b ReRLIRGR 17 oo
cyli ndér 12 with a \Amgagq:som trib 28 mnﬁe@nstamﬂoaﬁepueclp@@alsnmehmnt trreretdﬁalto rrgf
Fig. 2, a hollow pi %Ip%ﬁoaﬁ%ﬁﬁé’lﬁthgq ‘é?da%’“mihbé' énb%H”ﬂ fﬁ)ﬂe{ Bg@f for

reci procation. The pI's |sto 4°and 8 vent sea 7 whi ch
operate the sane as hemifafgr. 2, and the | eadi ng end of the piston extends
t hrough an opening 37 in trigger lever 67 and, as simlarly in the first

enbodi nent , pbbeg tri gm@cfha@Vﬁve%plrt h@cm@e DImPENi i) grodftedNCSGESSR i b 68
on the plstonto ef f ect reC| % venment, t Illng of the

u
trigger, as will be SR 'W@”tB%P ithe Qﬁgp% H%PF@F p[s[t@bfél Di schar ge
val vel spi n mechani csFugIEnﬁrﬁgeSlkversG?ﬂmamtp@d cxﬁrateyalemct@ﬁl,ng tandonpé? fog cap 54

I s mounted on the | ﬁ%@( i tigé tﬁ&ﬁgg srth e p@'gp fdey gfa%e t’rtg?nchrfsgé}Sr l'ever

67 has a pair of later nni ons nounting the
trigger to the punp rb@ﬁyedeg\aﬁ@mqnmwnp@hy efitiee Pm@dyeéfhéﬁh@uﬂ £8YRAi on

support 71 of the puiRshRdr cHagvemsoind tﬁﬁv&swh&tséa&éd ih @rasakdlrgnglitover | i es
the trunnion when seated in place to reta it
there. The pump piston may be identlcal to that of piston 13 of Fig. 2

spring biased by a coil spring such as 18 and having a separate inlet
check valve 57, except that the cover shroud would be separate from
the pump body, and the trigger lever would be trunnion mounted in
place to the pump body, rather than mounted as described with

reference to Fig. 2.

[3027) The embodiment of Figs. 3, 4 varies from the slandard piston in that
the piston is provided with an elongated stem 72, and a strelchable,
elastomeric valve 73 is provided in this embodiment. The elastomeric
valve has a central base section 74, a cylindrical side wall 75, and a
forwardly sloping conical inlet valve seal 76. The valve seal is mounted
on a cylindrical skirt 77 in the pump body, and the thickness of side
wall 75 of the elastomeric valve is less than the space between stem
72 and skirt 77. Likewise, the free end of stem 72 is castellated so as
to have a plurality of cutouts 78 as more clearly shown Fig. 3. The
elastomeric valve functions as a combined inlet check valve, discharge
check valve, and piston retum spring. The component parts of the
Figs. 3, 4 embodiment are likewise aligned similarly as in the first
embodiment, and the aforedescribed alternative embodiment with a
separate shroud cover and trigger lever trunnion mounted in place.

-8-



there. The punp piston may be identical to that of piston 13 of Fig. 2
spring biased by a coil spring such as 18 and having a separate inlet

check val ve 57, except that the cover shroud would be separate from the
punp body, and the trigger |ever would be trunnion nounted in place to the
punp body, rather than nounted as described with reference to Fig. 2.

[ 00271 The enbodi nent of Figs. 3, 4 varies fromthe standard piston in that
the piston is provided with an elongated stem 72, and a stretchable

el astoneric valve 7 vi de ast [i val ve
has a central base ggﬁlgﬁ&? e gasés??? ?Z lfegn%?“%gtag%%vaqerp 'Cu égqﬁ forwardly
sl opi ng coni cal i nl eentval s s:éaﬂwe?tﬁnntaTm cdedwe sBplayérs Sﬁnwm g fon a

cylindrical skirt 7botBotdi€eRi gﬁgyas?ﬂme&m 4 LHALS8sBheRt Jue WAl | 75

of the elastonmeric valve is between stem nd skirt
77. Likewi se, the fremounddoh skirlef ®ith the m%t@m #isprigceild isocyirderiapdibge a

plurality of cutout zr[ngg nge%er”Pﬁrﬁ"udFﬂ rﬁ@urrlté’d SN Obo - folldied 18) #shageric

val ve functions as inl et check val ve, discharge 'check val ve,
and piston return sp¥ina@ herbreusRRYREAPIasa eetal} therfrinnien 4 plage, aftegnhodi nent

are |ikew se ali gnedyiidnntht abkie a8p hﬂiytbléesnfab mgbd oRtBlpEligzamy, endnet thiie

af oredescri bed alternative erértg\ (g'l \gh a serpaé?te shr oud over and
trigger |ever trunnifdAPhRISAE r;g‘f"éjé rough PReLNY éfbﬁ}%@@gﬁ lge 77 lies
substantial |y per penuheguharbotiy, dshe Fige e iias al plaxsesl 2, ahheomambamimne cl osure.

Sprayer 62 with its few conﬁﬁ%gn “ﬁ“%i‘}?%?%ﬂf &glﬂjﬁ%cc{%hasﬁ%ml ?'gorl thgg]ace as

the el astomeric val V& m?ysb n inserted in
its cylinder and thas ot thedggonet éperin whlmhnﬁ!erseatemlagadstoﬁfenm paspnéody

foll owed by a snap l% t*’ﬂ%fﬁ‘@ he shroud cover in place to retain the
trunnion in place, h't he nozzle cap may be snap fitted onto the

tr un
triguer todagze’ e Iﬁ%fggra?eéta%gm%%natngmepncSan%b%fr WD SR Ok Adubn the

product, a pull on the trigger lever by the operator pivots the trigger
lever about its trunnion axis and reciprocates the pump piston together
with the sprayer nozzle against the bias of the elastomeric element 73.
The product within pump chamber 15 is discharged through an annutar
gap formed between side wall 75 of element 73 and stem 75, through
notches 78 at the end of stem 75, along discharge passage 17 and out
through discharge orifice 55 in the form of a spray or stream depending
on the rotative position of the nozzle cap. As pull pressure against the
trigger lever is relaxed, wall 75 of element 73 presses tightly against
the confronting stem 75 to close the discharge. During each piston
return stroke, inlet valve 76 which is seated against the confronting
annular inner wall of the pump chamber, is moved away from that wall
in response to a differential in pressure between the expanding pump
chamber and the pressure acting on the upstream side of valve 76 to
thereby suction product up through dip tube 61 and inlet port 58 and
into the pump chamber. Therefore, element 73 functions as a piston
return biasing means, an inlet check valve, and a discharge check

valve, as a single unit.



The punp body, as in Fig. 2, has a plug seal 25, and container closure 64
may be of the type which snap fits into the container neck or which is of
t he bayonet type in which it is seated against retention lugs and then
rotated slightly. [0028] In operation, assum ng that punp chanber 15 is
primed with liquid product, a pull on the trigger |ever by the operator
pivots the trigger |lever about its trunnion axis and reciprocates the punp
pi ston together wth the sprayer nozzl e against the bias of the

el astoneric_el ement 73. The prodyc

wi t hi 15 i i schar ged
through an il ar PYEP PEVRE rﬁ@ﬁw&%ﬂg%@&%% %g'ﬁl‘g?at‘é? ﬁﬂl)]furtggr and stem
75, through not cheemb3dimient icodmd totheshwmtiagtbwhieth Ocmgbuchssfedatarage)fmassage 17
and out through di

harge orifice 55 in.the for stream
depending on the r i:fcgat ?vaé‘dp%WP%WEBF' tWHFé sﬁiﬁez@ cré}]‘%r (sfh n%ﬁen{i‘%l Pifessure
agai nst the triggebofliedtmayhavetrminkgralywidrned Somainer eosere BtvaspTEisses

tightly against th%s %{(E[%Nn' At %j%@gn%lsgﬁgra{ehfongitr%?%rsgr% gPuri ng

each piston return Which I's seated agai nst the
confronting annul acoupekihergdd, whigh is prowmasRCiRgrialy threasledwipsdrearly from

that wall in respongg,d 83 Qmér%%arahs bm:.ermweuﬁﬁm%rh hbg|expandi ng
punp chanber and the pressure acting o he up stream side of valve 76 to

t her eby suction prodderteigst W'H?'b'ﬂ@iﬁd%%ﬁt?"ﬂbr’g "@P“@Hét fhﬁlf‘%!’t”afpo?'ld Hdheind into

the punp chanber. Theigf fiter tRInetENE2 B3ing éll?ﬁt&maa mﬁthlﬂids;tlﬁtﬁn as@t urn
bi asi ng neans, an inlet c %k val ve and % % g_i valve, as a
single unit. -9 [003& ZPLAT&F a19p Yo Wp/SHia s am?/s 8@?% A2 'SPV, 5

illustrates a still ngletr:he:ﬁ theemsb@dbaimm aac tiygel Ieeer 63 id theniomweatriteh whi ch
Ferimement s, Pump B30 TRy ASYEE A RRSRIEY FenitelRs ARE Tl ° s e
64 as in Fig. 4, oQSa&tegﬂamnioﬂthgemﬁ afdhe soppoen nesksephingtechednt ai ner
closure 82 valve 85, unlike that of the inlet check valve of Fig. 2, is retained in

place within a cylindrical section as the upstream end of pump cylinder

12 as an upstream end 87 of the inlet valve snaps within an annular

groove 88. Assembly and operation of the embodiment according to

Figs. 5, 6 are similar to that described hereinabove for the other

embodiments.

[0030] A gasket seal 89 acting between the pump body and the top of the
container neck may be provided in lieu of plug seal 25, and as
mentioned above, the pump body may have an integrally formed
closure such as 24 or 64 as in Figs. 2 and 4. Otherwise, the pump
body, closure and shroud cover may be formed of a single molded

integral part, similarly as in Fig. 2.

[0031] From the foregoing it can be seen that a low-cost trigger actuated
pump sprayer having a minimum number of component parts acting
essentially in-line has been devised a line for several alternate features
as shown by the several embodiments in @ manner which is highly
economical, easy to mold and produce as to assemble, yet highly

efficient in this operation and production. 1t is therefore to be
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coupl ed thereto, which is shown as an internally threaded cl osure cap.
Piston 83 is simlar to piston 13 of Fig. 2 except that it has a nozzle
adapter 84 which includes a stem 52 nounted at the forward end of the

pi ston, rather than stem 52 being integrally formed with the piston as in
Fig. 2. discharge val ve/spin nmechanics elenent 51 is the same as in Fig. 2
as is the nozzle cap 54, and trigger lever 67 is trunnion nounted to the
punp body as in Fig. 4. The punp body |ikew se has a plug seal 25
extending into the interior of the container neck, and in]let check valve
85, unlike that of tReersiapGthatWRRR theagcpae gf theagpensed caimatngiinedtieh  pl ace
w thin a cylindricalmsagtdradicésothét@iseprdn Rapeafisiipiesedsay. cyl i nder 12 as an
upstreamend 87 of the inlet valve snaps within an annular groove 88.
Assenbly and operation of the enbodi mrent according to Figs. 5 6 are
simlar to that described hereinabove for the other enbodinents. [0030] A
gasket seal 89 acting between the punp body and the top of the container
neck may be provided in lieu of plug seal 25, and as nentioned above, the
punp body may have an integrally fornmed closure such as 24 or 64 as in
Figs. 2 and 4. O herwi se, the punp body, closure and shroud cover may be
formed of a single nolded integral part, simlarly as in Fig. 2. [0031]
Fromthe foregoing it can be seen that a | owcost trigger actuated punp
sprayer having a m ni num nunber of conponent parts acting essentially
in-line has been devised a |line for several alternate features as shown by
the several enbodinments in a nmanner which is highly economcal, easy to
nol d and produce as to assenble, yet highly efficient in this operation
and production. It is therefore to be -1.0 understood that within the scope
of the appended clains the invention nmay be practiced otherw se than as
specifically described.
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What is clainmed is: 1. A manually operated punp sprayer, conprising a punp
body having an integrally formed punp cylinder and an integrally formnmed
container closure for nounting the sprayer on a container of liquid to be
sprayed, a hollow piston defining a discharge passage, the piston being
reci procabl e agai nst the bias of piston biasing neans upon actuation of a
hi nged trigger lever relative to the cylinder to therewith define a

vari abl e vol ume punp chanber, the piston and the cylinder |ying along an
axi s substantlall¥ perpendlcular to a central axis of the closure, an inlet
check val veVhplde GaimediS:ng of 1iquid product into the punp chamber, a spray
nozzl e mounted at a forward end of said piston for reciprocable nnvenent

t oget her ther ewAt manaailg dpeeated pLYgesprayer ecomernigiag i angumhhb evogy stavimgf an

reci procati r u t \e r |iquid
t hr ough the‘gﬁg%gfg.r d ﬁlﬁrﬂp C&lir%%? g e Fnée %ﬁ ‘%H‘ C{]C&q%m&p @gur?;\ﬁfgre in the
trigger | evmeurtisg mlmm:ram onR qon@mpumfphqbddq/b@sm‘amd ahdlidvagistan defiiagr al end

cap engagi ngy 15&% pq)ég)(hef (HSton hﬁ‘kﬁf@ﬁ)c%ﬂ@ aé{pﬁﬂ%bléﬁ&%st&ﬁqﬁiéﬁﬁﬁ 3. The

punp sprayer acco clali m rising a shroud cover
mount ed on mﬁ@smmap jon @fa‘PH‘QE%UISQETS'SY%y@ﬁt"@C"@dP%IPﬂ@d‘?rotodh%ﬁmﬂl wher ei n

the tri ggerdéﬂﬁéf%fvahé@e @o{uméﬁm{pt cﬁzﬁimbﬁlihemétsm ahd\ﬁiet@%etr g‘ﬂ*tgeélélng?a@ coaxi al

with the pisto rayer accordin wherein the

shroud covef§ ?QSWPE@WQEPPG\/\F‘PWQE R Y RS ! 'Q%C'OSF'H% aBdWBt 5P y@Ye accor di ng

tT g claim 4, fovwmwmgrbftlihgdqmmdmrmherpun@ \A:}t]matregr al spray fidzzieheoyntepatbady. 7.
epurrpsp rding to _claim4 e Ml S

connbot ed PRI oD S PR T Bocen DRl B iRk, B e

accordi ng tinggﬂralemeﬂ engdgdreitine tpiston rfﬂretec;pajca@rc@queqfs@s)natrlggglpdqe\@[e val ve

el enent hav%%gatﬁ,p]{%%}gy% li&&\h‘(tﬁotfdh%ﬁoz%@?‘t ed against a tubular section of

y. -

the valve b
2. The pump sprayer according to claim 1, wherein the trigger lever is mounted
on the pump body piston and has an integrat end cap engaging the pump body for

mounting the trigger lever thereto.

3. The pump sprayer according to claim 1, further comprising a shroud cover
mounted on the pump body.

4, The pump sprayer according to claim 1, wherein the frigger iever has a

support member which includes the end cap coaxial with the piston.

5. The pump sprayer according to claim 3, wherein the shroud cover is integral

with the pump body.

B. The pump sprayer according to claim 4, wherein the shroud cover is integral
with the pump body.

7. The pump sprayer according to claim 4, wherein the trigger lever is connected

lo the support member by a living hinge.

8. The pump sprayer according to claim 1, wherein the inlet valve comprises a
separate valve element having an annular valve flange seated against a tubular

section of the valve body.
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9. The punp sprayer according to claim8, wherein the piston biasing neans
conprises a coil spring, and wherein the valve elenent is arranged as to be
retained wthin the tubular section by the piston return spring. 10. The
punp sprayer according to claiml, wherein the container closure has a
contai ner engagi ng skirt and an integral concentric annul ar seal arranged
to plug into a neck of the container. 11. The punp sprayer according to
claim4, wherein the support nmenber fits wthin a front end of the shroud

cover. 12. The punp sprayer according to ¢claim1l, wherein the trigger |ever
"5 hi ngedi y¥ noURR BHTPGPIAHEr BERE LAY CIETaS, WS it PO RS R BB ng o
claiml, whegiised Heoildpriggeindwtiesdin the vame slemdnt i arhi@dRisnp bbeetyined open

hi nge suppor.ts,,.the punp sprayer . further conprising a shroud cover nounted
on the purrpw%'%\'?,e t@é‘rg%“agﬁ?f}ﬁe&'ﬁé?“ rﬁgﬁr%aor&np'unni on nounted on said hinge
supports, and the shroud cover overlying the hinge supports for retaining
the trunni offs i hhpPpuee spreger asardigrie cigiim Aywhergp dlan epnijnerslasueg Rgs1a wherein
the triggercdheyet chfagiRUWii-eshd dndntbfi8l &%mtmuﬁﬂs@psﬂa@eag@pﬁﬁm@rts and
is retained hingedly mounted in place by the provision of a shroud cover
nmount ed on 3 PREKPEIING 9BB@Jer-15. The punp sprayer according to claim1
wherein the piston biasing neans conprises a coil spring. 16. The punp
sprayer acctrdi fike pompl spravet acedidingitem ctaive 4pindemin theasuppgrtmeemeer donpri ses
an elastic ﬂhﬁpgﬁ&Q@h@%¥me§ﬁEgdF&kﬁt valve integrally fornmed therewith. 17.
0ocC

The punp sprayer accordi ng aim 16, wherein said inlet valve conprises

I I fl |1y, ted I nst j | |.of th
Yl inder - 15 TR BUTR SeRvayBEoMnOdp BTG 1L BPURR Y 180ouREF ot MTBRLY o) oSt ¢

di aphr agm viabivted faale pudp Bedywal | whi ch cooperates with a stem portion of
the hollow piston to therewith define a discharge valve. -13 19. A

manual I'y opgy abkfe BUIR spRLEYSoRBRRE Gint 9, RRerBR WY fdgSNedr GORLAERET

to the pump body an open hinge supports, the pump sprayer further comprising a

shroud cover mounted on the pump body, the trigger lever being trunnion mounted
on said hinge supports, and the shroud cover overlying the hinge supports for

retaining the trunnions in place.

14,  The pump sprayer according to claim 1, wherein the trigger lever is mounted
to the pump body on open hinge supports and is retained hingedly mounted in place

by the provision of a shroud cover mounted on the pump body.

15.  The pump sprayer according to claim 1, wherein the piston biasing means

comprises a coil spring.

16. The pump sprayer according to claim 1, wherein the piston biasing means
comprises an elastic diaphragm with said inlet valve integrally formed therewith.

17. The pump sprayer according to claim 16, wherein said inlet valve comprises

an annular valve flange normaily seated against an inner wall of the pump cylinder.

18.  The pump sprayer according to claim 16, wherein the elastic diaphragm valve
has a side wall which cooperates with a stem portion of the hollow piston to therewith

define a discharge valve.
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neck of a container of liquid to be sprayed, conprising, a punp body having
a punp cylinder and an integrally forned container closure, a hollow

pi ston reciprocable against the bias of a spring within the punp cylinder
to therewith define a variable volune chanber, the piston defining a

di scharge passage having a spray nozzle at one end thereof, an actuation
assenbly nounted on the punp body, the assenbly conprising a trigger |ever
having a end cap coaxial with said piston, the trigger |ever being hinged

connected t er wall section of th and .engagi t he piston
for recipro atlén 5%&W%8Fem§e§EPﬁyqﬁ®§£|gF@%ﬁﬁ?gﬁxﬁwnﬁd‘HrﬁgP@%Qﬁd of the
pi ston at andchoid lcomtaldervmfsthlmem"rhmoﬁpram tompgigieg, 4 puey batythaaimgianpuetp check

val ve for %ﬂnlcxiﬁ pgarl 'n%ﬂéll{@%%lﬁc% n'tePrIieQ J%Erep%”ﬂ?on%aﬂ%ﬁ 'Fg%tr};?oca-g@ punp

Sprayer acc Her Cot §in _ In said punp
body and i nag@ms’mm lajaagt ofmswngrwmmethe@ﬁmamwer ot eefewith define @ wadation

downstream ﬁﬁun?@brﬁjanmémh@ B%f@ﬂecfeﬂlﬂ g RRAISe PRsBgd Fla\F?t'\gsé QPral, Hoz2PGNI Ng and

cI05|ng t he vent Eort respective uring pressure and suction strokes .of
t he pi st on.one1endrtiaresy,#p %W%@SSQ@EBWHW&%%‘ tBe RETP POIYAR PESSNRe end cap

defines a |édﬁﬂ lsm§taQI5?g§e?Teth%vﬁl'g~°até?ﬂ @b chieal W’tﬁ‘ s@iﬁgtslﬂﬁ SHeatiggur (@lef Oke

t her eof . rr%1 %raqv] accordin | m 1 furctsher co rising a
shr oud covefl’e’”gi m?&tj’r nngte t%%”&?@ﬁﬂabgwon 93 e?ﬁ%em Preagee %cordl ng
to claim Zanstwﬂn@csrenealptob@tmhmtedf G08edy ARl hemted bae aUfopeard walllofseet i on of

t he actuatlo u .a n wherein
the criggersnevar 3 Beaion douneieaht AR RRRERT IR 508 Sp el Byl Vel e,

living hi ngleletuﬁ@hqﬁdhampuwtmtsmeepylmp Qhelmml'dl ng to cI aim19, wherein the i nl et
check valve is retained in place by the spring. 26. A manually operable

punp sprayegg adgpé ﬁﬁﬂnb%’plﬁ?er@ébtﬂﬂlﬁg tcPddai 1(90m¥tﬁ’érr¢@ﬁ1pn§ll$;35 verit partaosdidi ner of

liquid to be dispensed |S|n havi, I|nder and
an i nt egr al P4"R ﬁoﬁﬁda%d‘i‘ af aﬂ%r‘@w@’es ﬁP%talae '@g?orcs{ipa\ng%f: t he punp
body, a hol dcwnspésh aifi saRCpumpehdrhigeragad nebng be daidapisioh far spenimy awit hin the

-14 closing the vent port respectively during pressure and suction strokes of the piston.

21.  The pump sprayer according to claim 19, wherein the end cap defines a limit
stop for the piston at the end of the suction stroke thereof.

22.  The pump sprayer according to claim 19, further comprising a shroud cover

integral with the pump bady.

23.  The pump sprayer according to claim 22, wherein the shroud cover overlies

the upper wall section of the actuation assembly.

24  The pump sprayer according to claim 19, wherein the trigger lever is hinged to

the upper wall section by an integral living hinge.

25. The pump sprayer according to claim 19, wherein the inlet check valve is

retained in place by the spring.

26. A manually operable pump sprayer adapted to be mounted on a container
neck of a container of liquid to be dispensed, comprising a pump body having a
pump cylinder and an integrally formed container closure, a shroud cover coupled tc

the pump body, a hollow piston reciprocable against the bias of a spring within the
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punp cylinder to therewith define a variable volune punp chanber, the

pi ston and the cylinder |ying perpendicular to a central axis of the
closure, the piston defining a discharge passage having a spray nozzle at
one end thereof, a trigger lever hingedly nounted on the punp body and
engagi ng the piston for reciprocation thereof between pressure and suction
strokes, the trigger lever having trunnions in hinged engagenent wth
trunni on supports on the punp body, the shroud cover overlying the
trunnion s r A i n np body
havi ng aanl?‘ﬁ] er%yﬁnie? ?(Eh\%t ve %ﬂné ?%F'L%bve i Srpgabrﬂa%ﬁﬁgut@e p'%t%n ?héé punp
chanber updhe pylinggdymg perpendicutar daricentral 2%is offthe dngine, thermisiar datm'@rzdl ng to

cl ai m 26, '

pring. 26, e o8 pentgkPaihg GIRRE nP1Y 8, dod epl HeRsB Rt AP FRN 02 e has
an i nt egr almoysi OﬁefﬁP FUBP Seddl BRE) caminge Mienpistaint for trp@propRtiog etherect he

cont ai ner nRgkeendHesslfEaRiBRHSPEANRE, BEGRIFF Rt BaviHgalMRAs hgEsd n the
punp cylinder has a vent portion communication with the interior of the

cont ai ner, $HAIEHIY ‘”{BtEltW@”’PBéaP@dts WoliR Smaedvrthe sRopd $BVE IRRBERY  and

means for qn@nunngorambparh@ﬁarrma:huh@tmqmmbas maﬂmsarheme pUEBReay hiahy during
the pressure R0 stroﬁes of ua Ig erable

suct i
punp. st ay i BRGETHER Be o MBURT ue HeoR b Hkeie s tBen Yl her o
| i qui d prodewer attoatiem. sprayed, conprising a punp body having a punp
cylinder and an integrally fornmed container closure, a shroud cover coupled

to the punpzbodype %umelépea@fepna&o&nng 8L LIRID 08 DvRartih Lthé MhidtdheBINRIVE NS | Nder t o
therewith define vari abl e vol ume punp chanmber,' the hol | ow piston

def i ni ng arﬂﬁg@ﬂé}@€m3$h € 3589 yi ng perpendlcular to a central axis of the
closure, an elastic diaphragm supported within the punp body, the piston
havi ng an e8ongaheduhpkprayersiceerding to daigngfs mdwteiminelsloguiedrasraal infsgral i on  of

the di aphr a4 4 P ELBRY o Pigkniné REGBbLEHEonidHé il P essur e and

suction stroKes thereo di aphragm conprising an |n et check valve for

inletting qui roduct _into th r_an dlscharge
check val veéef or ﬁj'('9%ﬁt’ﬁ”BIslpl"iplra" achgﬁy?tagg?%p %HI dﬁfe'('f %&3 55'8@?& B Hu

chanber andrenhpatidrheominsmitaiog evith dssatpeor of b cantainez ﬁieepombtmg bnated)f t he

pi ston, downstream of the pump chamber, and means for opening and closing the port to

atmosphere respectively during the pressure and suction strokes of the piston.

30. A manually operable pump sprayer adapted to be mounted on a container
neck of a container of liquid product to be sprayed, comprising a pump body having
a pump cylinder and an integrally formed container closure, a shroud cover coupled
to the pump body, a hollow piston reciprocable within the pump cylinder to therewith
define a variable volume pump chamber, the hollow piston defining a discharge
passage lying perpendicular to a central axis of the closure, an elastic diaphragm
supported within the pump body, the piston having an elongated hollow stem in
engagement with a central portion of the diaphragm to thereby spring bias the piston
during pressure and suction strokes thereof, the diaphragm comprising an inlet
check valve for inletting liquid product into the pump chamber and comprising a
discharge check valve for controliing discharge of liquid product from the pump
chamber and into the discharge passage, a spray nozzle on an end of the piston,
and a trigger lever having trunnions in hinged engagement with trunnion supports on
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and a trigger |lever having trunnions in hinged engagenent with trunnion
supports on -15 the punp body, the shroud cover overlying the trunnion
supports for retaining the trunnion in place. 31. The punp sprayer
according to claim30, wherein said inlet check valve conprises an

i ntegral annul ar valve flange of said di aphragm seated agai nst an inner
wal | of said cylinder. 32. The punp sprayer according to claim 30, wherein
sai d discharge valve conprises a cylindrical portion of said di aphragm

d d | | I D.
Adapted Lo B Bl b vk T PR BEIe of S BErGpPay e,

conpri si ng mnmumpnbbdy havi ng a punp cylinder, a seal acting between the
punp body and a neck of the container, a container closure coupled to the

punp body, & hOHhQ%WE&Qy&%’c&BHEQB'é?an%g@d rlﬁﬂeré R&aldl ARt Chedk (J@lbé" n

spring within the |1 nder to therewith define a variable volune punp
chanber, tHERYERY &R ‘H‘éﬁrahﬁﬁ'@ﬂ% ‘@iveclteaeg ©f saildsHyphraeay Sadeq 2palyamozzl e
assenbl y nodpdrahiak said cfipeyar d end thereof, the di scharge passage |ying
perpendi cular to a central axis of the closure a trigger |ever actuator

connect ed t& Sa%ﬂﬁﬁ%ﬂ@ps?grqy?rbgcc%rdmgn%egta n?%n%hl‘e%’s?laa&h&r‘%?:gteuggl% being in

engagenent W'th Fecioprocat’ on cover
coupled to @mﬁwsmﬁpylbddgal pertiori of|seid dmhmﬂwm?drﬁ@@ﬂst\ﬁﬁldmoﬁowgtﬁm punp body
for the inletting of liquid product into said punp chanber, and said
nozzl e assembl YA rngrkuadjr a,gerabldbsmdmam@er\ealam@d foie @oMitedbh krgnialmer dif schar ge

f th I t f h 34. The
gccor gi ngI '? H&P‘ﬁ{%’% b%\%‘?ﬁ%&ﬁ OQ'QFEIREB%TI% 8%%ar'rﬂ]gf prF?yﬁg Foa aé/a(r?lr ses a
nozzl e adapaaing axedvanstpe rpumpcitaiiang @ heckeoft the 35ntaiiiee 2 oonjaisgr @lywe accordi ng
o o noo MBS L AR a8 R oB Vel Soapl U BREBHL TR 1 52 €

spin rrechanl o eI ene spra acc alm 33, wherein
the seal coshingyébindre pemmeyiader ttrgrewapmwtee@ﬂable\xplvwe@am ampehody f or
pl uggi ng i nf@ pish (BRing Afdidchsige R8s R&ing a spray nozzle assembly mounted at

a forward end thereof, the discharge passage lying perpendicular to a central axis of

the closure, a trigger lever actuator connected fo said pump body by a hinged

connection, said actuator being in engagement with the piston for reciprocation

thereof, a shroud cover coupled to said pump body, an inlet valve supported within

said pump body for the inletting of liquid product into said pump chamber, and said

nozzle assembly including a discharge valve for controlling the discharge of the

iquid product from said pump chamber.

34. The pump sprayer according to claim 33, wherein said nozzle assembly

further comprises a nozzle adapter and a spin mechanics element.

35. The pump sprayer according to claim 34, wherein said discharge valve is
integrally formed with said spin mechanics element.

36. The pump sprayer according to claim 33, wherein the seal comprises an
annular plug seal integral with said pump body for plugging into the neck of the

container.

37. A manually operated pump sprayer adapted to be mounted on a container

neck of a container of liquid praduct to be sprayed, comprising, a pump body having
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37. A manual | y operated punp sprayer adapted to be nounted on a contai ner
neck of a container of liquid product to be sprayed, conprising, a punp
body having -16 a punp cylinder, an integrally forned container closure
and an integrally formed shroud cover, a hollow piston reciprocable

agai nst the bias of a spring within the punp cylinder to therewith define
a vari abl e vol une punp chanber, the piston defining a discharge passage

| yi ng perpendicular to a central axis of the closure, a spray nozzle

assenbly on &mf\agpamﬁgr %@d’lafé{;ralilg? orfle ! @Rtairfdr tc&:'s&%eéndl 8Y $hedrbiforehyd

connected to s engagl ng sal iston for Teci pr ocati on
t her eof , aSh@é@tICOant arrgvll@étwmhrem@ogalﬁpﬂgwawharma% e SBMIcRIVER thieck, an

inlet chec uM?léﬂﬁnde‘?qu@éFe@ﬁh Wetitt 1 %Iaglepwmné)‘adhﬁpf EHamibBt, ethé'pﬂﬂorﬁ)f t he
l'iquid produc I'nto said chanmber, and said ﬁr% c}gozz e assenbly

i ncl udi ng &e#Rg WCH?@%Wé?%}ée\}ié\m%%erf)%’ﬂdw“@éﬁ? AERMH G dPEarigRBa t he

l'i quid prog\ﬁ%p fdzem &%bﬂb@%ﬁf)acﬁﬁﬂmﬁ@rend?{ﬁ thJ iyastdmrﬁotr@géraheeér amg@mgzll ng to
cl ai m 37 erein said nozzbe asse and a spin

ra
mechani cs &PEIRSIRG P SRITRE MM Bty aNd) %pg\ﬂﬁlpgl Sé‘glpdis °rblf°§5 Ead t' éeo 9. The
punp spraygealatifg BeM@eh Qhe |paﬂnmb38y anb ehe contsiagrdnataz an ewlas;sleaibk/yivef urther

i ncludes a nozzle a ter orting s_..el enen 40. The
punp sprayéFp%?Etegr"ﬂg‘Hgszi'% pepﬁ%dyééor W%gjf’gl irﬂ?an'équé %rog%cgr’rrf)tPlsg'erEg %rﬂp annul ar
pl ug seal ichéeggrabndvsait spaiychoprieasdouhly fnoiudiph wgonengay dischargeevatecfor of t he

container. controlling discharge of the liquid product from said pump chamber.

38. The pump sprayer according to claim 37, wherein said nozzle assembly
includes a spray nozzle and a spin mechanics element formed integrally with said

discharge valve.

39. The pump sprayer according to claim 38, wherein said nozzle assembly

further includes a nozzle adapter supporting said spin mechanics element.

40. The pump sprayer according to claim 38, wherein the seal comprises an
annular plug seal integral with said pump body for plugging into the neck of the

container.
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